In the claims: 

Amend claims 1-33 where indi cated. . 

\/j \ 1. (Original) A magnetic head assenibly having an air bearing surface (ABS) 

j[ V comprising: / 

3 a read head including: / 

4 first and second ferromagnetic shieldflayers; 

5 |J / a reac * sensor recesse d fr° m the ABS and which includes a ferromagnetic free layer; 
q\} I a ferromagnetic flux guide magnetically connected to the read sensor and extending 
^7 from the read sensor to the ABS for conducting field signals to the read sensor; 

8 each of the read sensor and the flux guide being located between ferromagnetic first 

9 and second shield layers; / 

10 a distance between the first ami second shield layers at the ABS being less than a 

1 1 distance between the first and second /shield layers at the read sensor; and 

12 a longitudinal biasing stack (IlBS) magnetically coupled to the free layer for biasing 

13 a magnetic moment of the free laye/ parallel to the ABS and parallel to major planes of the 

14 layers. / 

1 2. (Currently Amended) / A magn e tic head ass e mbly as claim e d in claim 1 wh e r e in 

2 the LBS includ e s: A magnetic head assembly having an air bearing surface (ABS) comprising: 

3 a read head including: / 

4 first and second ferromagnetic shield layers; 

5 a read sensor recessed from the ABS and which includes a ferromagnetic free layer; 

6 a ferromagnetic flux/guide magnetically connected to the read sensor and extending 

7 from the read sensor to the ABS for conducting field signals to the read sensor; 

8 each of the read sensor and the flux guide being located between ferromagnetic first 

9 and second shield layers: / 

10 a distance between the first and second shield layers at the ABS being less than a 

11 distance between the first and second shield layers at the read sensor; and 

12 a longitudinal biasing stack (LBS) magnetically coupled to the free layer for biasing 

13 a magnetic moment of the free layer parallel to the ABS and parallel to major planes of the 

14 layers; / 
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15 the LBS including: 

a hard bias layeiV and 

a nonmagnetic m^tal spacer layer located between and interfacing the free layer and 
1 8 ^ the hard bias layer. 

1 3. (Withdrawn) A magnetic head assembly as claimed in claim 1 wherein the LBS 

2 includes: 
a ferromagnetic pinned layer} 

j a nonmagnetic metal spacer ^yer located between and interfacing the free layer and the 




pinned layer; and 

an antiferromagnetic pif 



mg 



'exchange coupled to the pinned layer for pinning a 



magnetic moment of the pinned lay£ 



1 4. (Withdrawn) A magneticwead assembly as claimed in claim 1 wherein the spacer 

2 layer is tantalum (Ta) and the pinned layer m magnetostatically coupled to the free layer. 

1 5. (Withdrawn) A magnetic hqad assembly as claimed in claim 1 wherein the spacer 

2 layer is ruthenium (Ru) and the pinned layer iaantiparallel coupled to the free layer. 

1 6. (Withdrawn) A magnetic headi assembly as claimed in claim 1 wherein the spacer 

2 layer is a nonmagnetic electrically nonconductiv^ barrier layer. 

1 7. (Currently Am^ided) A magnetic head assembly as claimed in claim [[1]] 2 further 

2 comprising: 

3 the flux guide including an^xtension of the free layer which extends from the sensor to the 

4 ABS; 

5 the read sensor further including 

6 a ferromagnetic pinned layV that has a magnetic moment; 

7 an antiferromagnetic pinning Wer exchange coupled to the pinned layer for pinning 

8 the magnetic moment of the pinned laye^; and 

9 a spacer layer located between the\inned layer and said free layer; and 

10 said pinned layer, pinning layer and spacer laW being located only in said read sensor. 
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8. (Original)\ A magnetic head assembly as claimed in claim 7 farther comprising: 
a write head including: 

ferromagnetic first and second pole piece layers that have a yoke portion located 
between a pole tip portion and a back gap portion; 

a nonmagnetic write gap layer located between the pole tip portions of the first and 
second pole piece laydrs; 

an insulation stetak with at least one coil layer embedded therein located between the 
yoke portions of the first and second pole piece layers; and 

the first and second pole piece layers being connected at their back gap portions. 

9. (Original) A Ibagnetic head assembly as claimed in claim 8 including: 
the second shield layer bein$ located between the first shield layer and the second pole piece 

3 layer; and 

4 the free layer being located between the pinned layer and the second shield layer. 




1 10. (Withdrawn) A magmetic head assembly as claimed in claim 8 including: 

2 the second shield layer being j^tqd between the first shield layer and the second pole piece 

3 layer; and 

4 the pinned layer being located bdtween/the free layer and the second shield layer. 
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1 1 . (Original) ANajagpatfc ^isk drive including: 
a read head including: 

first and second ferromagnetib shield layers; 

a read sensor recessed from tha ABS and which includes a ferromagnetic free layer; 

a ferromagnetic flux guide magnetically connected to the read sensor and extending 
from the read sensor to the ABS for conducting field signals to the read sensor; 

each of the read sensor and the flu^ guide being located between ferromagnetic first 
and second shield layers; 

a distance between the first and second shield layers at the ABS being less than a 
distance between the first and second shield layers at the read sensor; and 

a longitudinal biasing stack (LBS) magnetically coupled to the free layer for biasing 
a magnetic moment of the free layer parallel to tf\e ABS and parallel to major planes of the 
layers; 
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14 a write head including: 

15 A \ ferromagnetic first and second pole piece layers that have a yoke portion located 

16 V \j between a pole tip portion and a back gap portion; 

17- a nonmagnetic write gap layer located between the pole tip portions of the first and 

iky second pole piece layers; 

1 9 i^-y an insulation stack with at least one coil layer embedded therein located between the 

20 ^vA / yoke portions of\he first and second pole piece layers; and 

3Af the first *M second pole piece layers being connected at their back gap portions; 

%2 * a housing; \ 

23 a magnetic disk rotatably supported in the housing; 

24 a support mounted in the housing for supporting the magnetic head assembly with said ABS 

25 facing the magnetic disk so that the magnetic head assembly is in a transducing relationship with the 

26 magnetic disk; \ 

27 a spindle motor for rotating the magnetic disk; 

28 an actuator positioning means connected to the support for moving the magnetic head 

29 assembly to multiple positions wiflh respect to said magnetic disk; and 

30 a processor connected to tha magnetic head assembly, to the spindle motor and to the actuator 

3 1 for exchanging signals with the mametic head assembly, for controlling movement of the magnetic 

32 disk and for controlling the position of the magnetic head assembly. 

1 12. (Currently Amended) \ A magn e tic disk drive a s claimed in claim 1 1 wh e rein the 

2 LBS includ e s: A magnetic disk drive induding: 

3 a read head including: \ 

4 first and second ferromagnetic shield layers; 

5 a read sensor recessed fromvthe ABS and which includes a ferromagnetic free layer: 

6 a ferromagnetic flux guide nmgnetically connected to the read sensor and extending 

7 from the read sensor to the ABS for conducting field signals to the read sensor; 

8 each of the read sensor and the flux guide being located between ferromagnetic first 

9 and second shield layers; \ 

10 a distance between the first and second shield layers at the ABS being less than a 

11 distance between the first and second shield layers at the read sensor; and 
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a longitudinal biasing stack (LBS) magnetically coupled to the free layer for biasing 
a magnetic moiyent of the free layer parallel to the ABS and parallel to major planes of the 
layers; 

the LBS including : 

a hard bias layer; and 

a nonmagnetic metal spacer layer located between and interfacing the free layer and 
the hard bias layor[[.]] A 
a write head including: 

ferromagnetic first and second pole piece layers that have a yoke portion located 
between a pole tin portion and a back gap portion; 

a nonmagnetic write gap layer located between the pole tip portions of the first and 
second pole piece flayers; 

an insulation stack with at least one coil layer embedded therein located between the 
yoke portions of tile first and second pole piece layers; and 

the first anq second pole piece layers being connected at their back gap portions; 
a housing; 

a magnetic disk rotakablv supported in the housing; 



a support mounted in the housing for supporting the magnetic head assembly with said ABS 



facing the magnetic disk so that the magnetic head assembly is in a transducing relationship with the 



magnetic disk; 

a spindle motor for 



an actuator 



r >tating the magnetic disk; 



position ng means connected to the support for moving the magnetic head 



assembly to multiple position s with respect to said magnetic disk; and 



a processor connected 



:o the magnetic head assembly, to the spindle motor and to the actuator 



for exchanging signals with the magnetic head assembly, for controlling movement of the magnetic 
disk and for controlling the position of the magnetic head assembly. 



1 13. (Withdrawn)^-^ magnetic disk drive as claimed in claim 11 wherein the LBS 

2 includes: 

3 a ferromagnetic pifnned flayer; 

4 a nonmagnetic nretal sp 

5 pinned layer; and 

6 an antiferromagnetic pirining layer exchange coupled to the pinned layer for pinning a 

7 magnetic moment of the pinned layer. 



layer located between and interfacing the free layer and the 
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1 14. (Withdrawn) Amagnetic disk drive as claimed in claim 1 1 wherein the spacer layer 

2 A I is tantalum (Ta) and the pinnela laver is magnetostatically coupled to the free layer. 

15. (Withdrawn)\A magnepc disk drive as claimed in claim 1 1 wherein the spacer layer 

2 is ruthenium (Ru) and the pinne3T^er is antiparallel coupled to the free layer. 

1 \ / 16. (Currently Amended) \a magnetic disk drive as claimed in claim [[1 1]] 12 wherein 
/ Tf^i yie spacer layer is a nonmagnetic electrically nonconductive barrier layer. 

V" ^ 17. (Currently Amended) ^magnetic disk drive as claimed in claim [[11]] 16 further 

2 comprising: \ 

3 the flux guide including an extension of the free layer which extends from the sensor to the 

4 ABS; \ 

5 the read sensor. further including: \ 

6 a ferromagnetic pinned laye* that has a magnetic moment; 

7 an antiferromagnetic pinninguayer exchange coupled to the pinned layer for pinning 

8 the magnetic moment of the pinned layer; and 

9 a spacer layer located between the pinned layer and said free layer; and 
10 said pinned layer, pinning layer and spacer layer being located only in said read sensor. 

1 18. (Original) A magnetic disk drive as claimed in claim 1 7 including: 

2 the second shield layer being located between the first shield layer and the second pole piece 

3 layer; and \ 

4 the free layer being located between the piimed layer and the second shield layer. 

1 19. (Withdrawn) A magnetic disk driWas claimed in claim 17 including: 

2 the second shield layer being located between the first shield layer and the second pole piece 

3 layer; and I / / 

4 the pinned layer being located betweerrthe-ffee layer and the second shield layer. 
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1 20. (Withdrawn) Ai method of making a magnetic head assembly having an air bearing 

2/j i surface (ABS) comprising the steps of: 

forming a read head including the steps of: 

forming first and second ferromagnetic shield layers; 

forming a read senior recessed from the ABS with the read sensor including a 
ferromagnetic free layer; 

forming a ferromagnetic flux guide magnetically connected to the read sensor and 
extending from the read senpeMo the ABS for conducting field signals to the read sensor; 

forming each of tne read sebsor and the flux guide between ferromagnetic first and 
second shield layers with a distance between the first and second shield layers at the ABS 
being less than a distance between the first and second shield layers at the read sensor; 

forming an insulation layenbetween the free layer and one of the shield layers; and 
forming a longitudinal biaastack (LBgj magnetically coupled to the free layer for 
biasing a magnetic moment of the frde laypr'parallel to the ABS and parallel to major planes 
of the layers. 



12^ 



1 21. (Withdrawn) A method as claimed in claim 20 wherein forming the LBS includes 

2 the steps of: 

3 forming a hard bias layer; and 

4 forming a nonmagnetic metal spacer layeV between the free layer and the hard bias layer. 

1 22. (Withdrawn) A method as claimed in claim 20 wherein forming the LBS further 

2 includes the steps of: 

3 forming a ferromagnetic pinned layer; 

4 forming a nonmagnetic metal spacer layer betoveen the free layer and the pinned layer; and 

5 forming an antiferromagnetic pinning layer excl^nge coupled to the pinned layer for pinning 

6 a magnetic moment of the pinned layer. 

1 23, (Withdrawn) A method as claimed in ckim 20 wherein the spacer layer is formed 

2 of tantalum (Ta) and the pinned layer is magnetostaticalR coupled to the free layer. 

1 24. (Withdrawn) A method as claimed in claim 20 wherein the spacer layer is formed 

2 of ruthenium (Ru) and the pinned layer is antiparallel coupled to the free layer. 
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1 25. (Withdrawn) A method as claimed in claim 20 including forming the spacer layer 

2 y as a nonmagnetic electrically nonconductive barrier layer. 

\ 

X |jW 26. (Withdrawn) A methodWs claimed in claim 20 further comprising: 

forming the flux guide to include aA extension of the free layer which extends from the sensor 

3 to the ABS; \ 

4 forming the read sensor including the steps of: 

5 forming a ferromagnetic pinked layer that has a magnetic moment; 

6 forming an antiferromagnetic Jbinning layer exchange coupled to the pinned layer for 

7 pinning the magnetic moment of the pinned layer; 

8\ ) forming a spacer layer betweejmhe jpinned layer and said free layer; and 

Q\ v\ the forming of said pinned/ayer pinning layer and spacer layer being only in said 

l^sj ^ read sensor. / \ 

1 27. (Withdrawn) A method aJs claimed in clajm 26 further comprising: 

2 forming a write head including the sfbgsofjt/ 

3 forming ferromagnetic first and secqnd pole piece layers that have a yoke portion 

4 between a pole tip portion and a back gap polrtion; 

5 forming a nonmagnetic write gap layer netween the pole tip portions of the first and 

6 second pole piece layers; \ 

7 forming an insulation stack with at least ome coil layer embedded therein between the 

8 yoke portions of the first and second pole piece layers; and 

9 connecting the first and second pole pieceuayers at their back gap portions. 

1 28. (Withdrawn) A method as claimed in claim 27 including the steps of: 

2 forming the second shield layer between the first shielfl layer and the second pole piece layer; 

3 and \ 

4 forming the free layer between the pinned layer and the second shield layer. 

1 29. (Withdrawn) A method as claimed in claim 2^ including the steps of: 

2 forming the second shield layer between the first shield layler and the second pole piece layer; 

3 and \ 

4 forming the pinned layer between the free layer and the second shield layer. 
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3 0 . (Withdrawn) A method of making a read head that has an air bearing surface ( AB S) 
comprising the steps of: 

forming a ferromagnetic first shield layer; 

forming a plurality of sensor material layers on the first shield layer; 
forming a first irfask on the sensor material layers recessed from the ABS for defining a stripe 
height of a read sensor; i 

milling exposed jibrtions of the sensor material layers and back filling with a first insulation 
'that has a thickness less than a thickness of the sensor material layers milled away; 
^ removing the first mask; 

forming a ferromagnetic free material layer on the remaining sensor material layers and the 
first insulation layer; 

forming a longitudinal biasing stack (LBS) material layer on the free material layer; 

forming a second mask bn the LBS jmaterial layer recessed from the ABS for defining a track 
width of the read sensor and a : 

milling away all exposed portfons of the LBS and free material layers to form said track 
width and back filling with a second insulation layer; 

removing the second mast 

forming a third mask on a\remaining LBS material layer defining a back edge of the flux 
guide wherein the read head is located between the ABS and said back edge; 

milling away all exposed LBSlpd free material layers and back filling with a third insulation 

layer; 

removing the third mask; 

forming a second shield layer oi\ the remaining LBS and free material layers; and 
lapping all remaining layers to foni^ said ABS with the flux guide having a front edge located 
at the ABS. 



3 1 . (Withdrawn) A method as\claimed in claim 30 wherein the forming of the sensor 
material layers further includes the steps of: 

forming an antiferromagnetic pinning l^ver on the first shield layer; 
forming a ferromagnetic pinned layer exchange coupled to the pinning layer; and 
forming a spacer layer on the pinned layer 
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32. (Withdrawn) A method of making a read head that has an air bearing surface (ABS) 
comprising the steps of: 

forming a ferromagnetic first shield layer; 

forming a longitudinal biasing stack (LBS) on the first shield layer; 

forming a plurality of sensor material layers including a ferromagnetic free layer on the first 

LBS; 

forming a first mask on the sensor material layers for defining a stripe height of a flux guide; 
milling exposed portions of the sensor material layers down to said free layer and back filling 
| with a first insulation laW; 

removing the firsxmask; 

forming a seccmd mask on remaining sensor material layers recessed from the ABS for 
defining a track widtM of tfte read sensor and the flux guide; 

milling away all exposed portions/of the remaining sensor material layers to form said track 
width and back filling with a second jtfsulation layer; 
removing the 

forming a third masH on further remaining free material layers and recessed from the ABS 
for defining a stripe height oflthe read head; 

milling away all exposed portions of the further remaining sensor material layers and back 
filling with a third insulation laVer with a thickness less than the sensor material layers milled away; 

removing the third mas^ 

forming a second shield layer on still further remaining free material layers; and 
lapping all still further regaining layers to form said ABS with the flux guide having a front 
edge located at the ABS. 



1 
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33. (Withdrawn) A mjethod as claimed in claim 32 wherein the forming of the sensor 
material layers further includes the steps of: 

forming a spacer layer on tha free layer; 

forming a ferromagnetic pinned layer on the spacer layer; and 

forming an antiferromagnetic ©inning layer on the pinned layer. 
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Add new claims 34-39. 



1 i 34. (New) A magnetic head assembly as claimed in claim 2 further comprising: 

yf) * v each of the free layer, hard bias layer and space/ layer having top and bottom large surfaces 

t^/iwhich are bounded by front and rear surfaces and firat and second side surfaces wherein the front 

% surfaces form a portion of the ABS and each of the tog and bottom large surfaces has a larger surface 

5 area than each of the front and rear surfaces and each of the first and second side surfaces and is 

6 v perpendicular thereto; and / 

1 f \ I each of the top and bottom large surfaces of the spacer layer interfacing a respective large 
Ca&* sur f ace area of the free layer and the hard bias /ayer. 

if J 

\J* 35. (New) A magnetic head assembly as claimed in claim 2 further comprising: 

2 the read sensor having a sensor stnipe height and the flux guide having a flux guide stripe 

3 height; and / 

4 dielectric layers electrically insulating some of the layers of the read head along the flux 

5 guide stripe height except along the sensor stripe height. 

1 36. (New) A magneticynead assembly as claimed in claim 35 further comprising: 

2 each of the free layer, hard bias layer and spacer layer having top and bottom large surfaces 

3 which are bounded by front and roar surfaces and first and second side surfaces wherein the front 

4 surfaces form a portion of the ABS And each of the top and bottom large surfaces has a larger surface 

5 area than each of the front and year surfaces and each of the first and second side surfaces and is 

6 perpendicular thereto; and / 

7 each of the top and bottom large surfaces of the spacer layer interfacing a respective large 

8 surface area of the free layer and the hard bias layer. 

1 37. (New) A magnetic disk drive as claimed in claim 12 further comprising: 

2 each of the free layer, hard bias layer and spacer layer having top and bottom large surfaces 

3 which are bounded by front and rear surfaces and first and second side surfaces wherein the front 

4 surfaces form a portion oythe ABS and each of the top and bottom large surfaces has a larger surface 

5 area than each of the front and rear surfaces and each of the first and second side surfaces and is 

6 perpendicular thereto; and 

7 each of the top and bottom large surfaces of the spacer layer interfacing a respective large 

8 surface area of the free layer and the hard bias layer. 
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1 38. (New) A magnetic disk drive as claimed in claim 12 further comprising: 

2 ^ the read sensor having a sensor stripe heightmnd the flux guide having a flux guide stripe 
is? height; and / 

4jf(^ ' dielectric layers electrically insulating some of the layers of the read head along the flux 

G> guide stripe height except along the sensor stride height. 

i iff 7 

1 uvi I 39. (New) A magnetic head Assembly as claimed in claim 38 further comprising: 
^2jr y each of the free layer, hard bias layer and spacer layer having top and bottom large surfaces 

/i which are bounded by front and rear spaces and first and second side surfaces wherein the front 

14 surfaces form a portion of the ABS an/ each of the top and bottom large surfaces has a larger surface 

5 area than each of the front and rear surfaces and each of the first and second side surfaces and is 

6 perpendicular thereto; and / 

7 each of the top and bottom large surfaces of the spacer layer interfacing a respective large 

8 surface area of the free layer And the hard bias layer. 
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